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Cell directions get confused when 
the front cannot communicate 
with the back (bottom).
Sitting in—not through—a membrane
A 
putative acyl transferase is lodged in both inner and outer mitochondrial membranes without 
poking fully through either one, report Claypool et al. (page 379). Point mutations that cause 
mislocalization of this tafazzin protein within mitochondria or alter its macromolecular 
interactions are suffi  cient to cause Barth syndrome.
Barth syndrome is a human disorder in which mitochondrial dysfunction, including disturbed lipid 
composition, leads to cardiac myopathy and other problems. Previous work showed that the yeast 
tafazzin protein (Taz1p) is a suitable model for the syndrome and that Taz1p localizes to mitochondria.
In the current work, the authors found that Taz1p localized to the inner and outer membranes of the 
mitochondria, but only to the leafl  ets that face the intermembrane space. A central loop in the Taz1p 
protein inserted into the membranes and hung onto them as tenaciously 
as do transmembrane proteins. But the loop did not extend all of the 
way through the membrane as is typical for transmembrane proteins. 
The bulk of Taz1p protruded into the intermembrane space.
Four of the disease-causing point mutations in tafazzin lay in the 
putative membrane anchor loop. Introduction of each of these mutations 
into Taz1p altered its association with the membrane. Three of the changes 
caused Taz1p to localize to the mitochondrial matrix. In the fourth case, 
the protein remained in the intermembrane space but formed different 
macromolecular complexes relative to the wild-type protein.
Claypool et al. conclude that tafazzin function is sensitive to 
both mislocalization and disruption of molecular interactions. The 
question now is just what that function is. The unusual localization 
of the protein is consistent with it being an acyltransferase for the 
mitochondria-specifi   c phospholipid cardiolipin (and perhaps for 
lyso-phosphatidylcholine), but enzyme assays will be needed to 
answer the question for sure.
Cell front supports the back
C
hemoattractants cause neutrophils to 
polarize by triggering competing signal-
ing pathways that promote “frontness” 
and “backness” at opposite poles of the cell. 
On page 437, Van Keymeulen et al. report that 
the two responses are not independent. Instead, 
frontness signals do double duty by reinforcing 
backness on the cell’s other side.
The chemoattractant fMLP activates re-
ceptors that stimulate two different G proteins, 
Gi and G12/G13. At the front of the neutro-
phil, Gi increases PIP3 accumulation and turns 
on Rac and CDC42, causing actin polymers to 
form a pseudopod. G12/13 stimulates RhoA 
activity, which causes the back of the cell to 
contract. The two responses exclude each other 
locally to produce a single front and a single 
back, rather than multiple “frontlets” and 
“backlets” scattered over the cell surface.
Van Keymeulen et al. discovered the key 
to this tricky balancing act by treating cells 
with inhibitors of PIP3 synthesis. As expected, 
the inhibitors impaired frontness responses. 
They prevented fMLP-dependent activation 
of Cdc42, reduced activation of Rac, and 
rendered pseudopods transient, small, and 
unstable.
Surprisingly, pseudopod multiplicity was 
found all around the cell periphery because of 
reduced fMLP-dependent RhoA activity at the 
back of the cell. Activation of RhoA not only 
depended on G12/G13, but also required 
components of the frontness response, includ-
ing elevated PIP3 and Cdc42 activity.
Thus the polarized neutrophil’s ability 
to stabilize a single front and a single back 
depends on long-range augmentation of back-
ness by the frontness program. Van Keymeu-
len et al. speculate that the long-range effect 
of frontness is mediated by Cdc42 regulation 
of microtubules, which extend preferentially to 
the back of polarized neutrophils.
Taz1p localizes to both inner and outer mitochondrial membranes.